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CORA-GEC Changed the Game

Released January 13, 2025, announced over LinkedIn, receiving over 1,000 interactions,
more than any other CO-OPS post to date.
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"Thank you for making the CORA data available to us. It provides a vast
improvement in our understanding of coastal conditions and suitability of various
low-impact shoreline stabilization projects in Maine. It is so essential in a state with
very sparse coastal monitoring data." - Sam Roy, Engineer, Maine Geological Survey.
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Applications

Modeling with the Intent to Advance :
@ Hazard Warnings
Refine coastal watch and
warning polygons to improve

accuracy and resolution of
messaging

Establish Thresholds
Designating common flooding
thresholds in low-lying areas
between NOAA tide gauges

Storm Surge Modeling
Modeled over land to provide

“ historical water levels and waves
\ in estuarine and riverine areas

Coastal Planning

Using flood frequency analysis to
Identify areas most impacted by
extreme weather and changes in
coastal morphology

High Tide Flooding

) ) Creating a coastline of centroids
Machine Learning El

40+ years of high resolution
water level and wave data for
neural network training

to predict daily likelihoods of HTF
every 500 meters, up to a year in
advance.
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State of Modeling: Gulf, Atlantic (East Coast), Caribbean (CORA-GEQ)

Buoy 44007: PORTLAND - 12 NM Southeast of Portland,ME Buoy 44013: BOSTON 16 NM East of Boston, MA
Storm Window: 2018-09-10 to 2018-09-18 Storm Window: 2018-09-10 to 2018-09-18

v L Cloud-optimized

s S datasets available through
NOAA’s Open Data

Dissemination (NODD)

platform.
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Expanding datasets from
1979-2022, to 2025.
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https://www.noaa.gov/nodd/datasets#NOS

GEC Waves
Updates to CORA-GEC Waves
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Pacific Modeling
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Pacific Modeling: U.S. West Coast Hawaii, Alaska
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High-resolution, modeled
historical datasets.

Water level & wave data in
rural, riverine, and estuarine
environments.

Addressing our largest
NWLON observation gaps.

Foundational to
community-level flood
prediction.

Providing actionable
information for coastal
communities.
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State of Pacific Modeling: Puget Sound Wave Modeling in Extreme

Environments

e Wave model along the
coast, north of Salish
Sea: Steep changes in
bathymetry led to
model instabilities in
some locations.

e Extreme waves and
model acceleration
where inlets narrow,
creating rapid
increases in wave
model dynamics.
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e  Solution: Manual
adjusts to smooth
bathymetry & wave
setup.
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https://docs.google.com/file/d/1VFgYpP5oiJ3Z8JhdqshDa11_amMWl7NU/preview

Mesh Development: Alaska & Pacific Islands
FY26 Mesh Development for FY27 Modeling
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FY26 & FY27 Deliverables

Production Timeline as Currently Planned

Deliverable in FY26
e CORA-Pac: U.S. Pacific Coast, southern
Alaska, Hawaii
e CORA-GEC: Waves updates
e CORA-AK & CORA-Pac Island meshes
e CORA-Pac Technical Report

Deliverable in FY27
e CORA-Alaska water level & wave
datasets
e CORA-Pac Island water level & wave
datasets
e Technical Reports
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Optimizing CORA: Early Approach
THE CHURRO PANCAKE

Optimize for both time series (churro) and map (pancake) access patterns
without duplicating data.

CHURRO ACCESS PATTERN PANCAKE ACCESS PATTERN
Extracting data from a long Drawing the data on a map
time series

0000000000000

>
14

time
4
FAST TIME SERIES ACCESS FAST SPATIAL ACCESS
Efficiently retrieve data across CH U RRO PANCAKE Efficiently query and visualize
long time ranges. A single data model optimized for both data across space.

time series and spatial access.

One Dataset. Two Access Patterns. No Duplication. w

&
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Optimizing CORA Data: Refined Approach

Support both common access patterns separately

CHURROS AND PANCAKES

Both access patterns. No trade-offs. No storage impact.

CHURRO ACCESS PATTERN @ PANCAKE ACCESS PATTERN

Extracting data from a long Drawing the data on a map

time series
INSTEAD OF COMBINING,
0000000000000
< CREATE BOTH
time Store both optimized

representations with
light compression.

COMPRESSED

FAST TIME SERIES ACCESS @ NO STORAGE IMPACT ‘ FAST SPATIAL ACCESS
Efficiently retrieve data across ‘Q Light compression keeps storage Efficiently query and visualize
essentially the same. data across space.

long time ranges.
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Optimizing CORA Data: Refined Approach

Results: Less than 3s to access 40+ year time series & map

[3]: |%%time CPU times: C .01 s, sys: 294 ms, total: 1.31 s
ds.swan_TPS[:,1100].plot ()] wall time:

CPU times: .95 s, sys: 863 ms, total: 3.81 s
Wall time:

[3]: [<matplotlib.lines.Line2D at @x7faa502ed3c@>] Data at 2008-01-01 00:00
x = -91.21 [degrees_east], y = 30.28 [degrees_n...
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Optimizing CORA Data: Next Steps
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Reprocess CORA-GEC Process CORA Pacific 100S Model Viewer
Chunking Optimize raw model Performant visualization
Variable type output and plotting
Interpolate to regular PoisidenAl
grid

Create derived products
Transfer to NODD

&

CO-DMAC Evolution

Remain synced with best
practices

Native zarr
xPublish/xREDS
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Accessing CORA on NODD

Explore & Extract Dataset from the NOAA Open Data Dissemination Platform

Jupyter
N

@
globus
Explore Subsets with GitHub Download Files in Bulk Globus Connection

* Query datasets via » Extract full time series * Transfer individual
latitude and longitude to or yearly datasets in bulk NetCDF’s from NODD to
analyze, visualize, and with AWS Command your Globus File Manager.
transform data without Line Interface (CLI). » Search:
downloading. NOAA-NOS-CORA-Public
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https://github.com/NOAA-CO-OPS/CORA-Coastal-Ocean-Reanalysis-CORA
https://www.noaa.gov/information-technology/open-data-dissemination
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